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PERSONALIZED ROUTE CALCULATION
SYSTEM FOR A VEHICLE

BACKGROUND

The present disclosure relates to a vehicle, and more

particularly, to a personalized route planning system there-
fore.

Vehicles often include computer-implemented mapping
systems. The mapping systems typically include route plan-
ning applications to provide users with directions between
different locations. The route planning application includes
representations of roads and intersections and one or more
algorithms to output a suggested route of travel. These
algorithms can output routes depending upon user-selected
parameters. For instance, a route planming application can
enable a user to select a time eflicient route, or a distance
ellicient route.

Over the last several years, users have grown to rely 2o
increasingly on route planning applications. Personalized
tailoring of such routes, however, has been deficient.

10
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SUMMARY
25

The personalized route planning system described herein
modifies an eflicient route to a destination in response to a
multiple of datasets to determine a multiple of personalized
routes to the destination. The personalized route planming
system can also identify a characteristic travel pattern of the >V
user to then determine a personalized route such that at least
a portion of the personalized route includes the characteristic
travel pattern of the user. The personalized route can also
include avoidance of a predetermined area that the time
cilicient route otherwise passes through.

A method according to one non-limiting embodiment
includes 1dentiiying a characteristic travel pattern of the user
and planning a personalized route such that at least a portion
of the personalized route 1s common to the characteristic ,,
travel patterns of the user.

A method according to another non-limiting embodiment
includes planning an eflicient route to a destination and
modifying the eflicient route 1n response to a multiple of
datasets to determine a multiple of personalized routes to the 45
destination. Each of the multiple of personalized routes to
the destination are associated with at least one of the
multiple of datasets and are displayed with a time to the
destination, a distance to the destination, and a descriptor
associated with respect to at least one of the multiple of 50
datasets. At least one of the time to the destination and the
distance to the destination for each personalized route is
greater than a respective time to the destination and the
distance to the destination for the eflicient route.

The foregoing features and elements may be combined in 55
various combinations without exclusivity, unless expressly
indicated otherwise. These features and elements as well as
the operation thereot will become more apparent 1n light of
the following description and the accompanying drawings. It
should be understood, however, the following description 60
and drawings are intended to be exemplary in nature and
non-limiting.

35

BRIEF DESCRIPTION OF THE DRAWINGS

63
Various features will become apparent to those skilled 1n
the art from the following detailed description of the dis-

2

closed non-limiting embodiments. The drawings that
accompany the detailed description can be briefly described
as follows:

FIG. 1 1s a schematic view of an example vehicle for use
with a personalized route planning system:;

FIG. 2 1s a flow chart illustrating operations of the
personalized route planning system according to one dis-
closed non-limiting embodiment;

FIG. 3 1s a page display of the personalized route planning,
system;

FIG. 4 1s a flow chart illustrating operations of the
personalized route planning system according to one dis-
closed non-limiting embodiment;

FIG. 5 1s another page display of the personalized route
planning system; and

FIG. 6 1s another page display of the personalized route
planning system.

DETAILED DESCRIPTION

A personalized route planning system for a vehicle 1s
disclosed. The personalized route planning system modifies
an eflicient route to a destination 1n response to a multiple of
datasets to determine a multiple of personalized routes to the
destination. Characteristic travel patterns of the user can also
be used to determine a personalized route such that at least
a portion of the personalized route 1s common to the
characteristic travel pattern of the user. Each personalized
route can include a time to the destination, a distance to the
destination, and a descriptor associated with respect to at
least one of the multiple of datasets. The personalized routes
are thus personalized to user requirements but may not be
the most eflicient from a time and/or distance perspective.

FIG. 1 schematically illustrates a vehicle 20 with a
personalized route planning system 22. The personalized
route planning system 22 generally includes a navigation
system 24, a control system 26, and a display system 28. It
should be appreciated that although particular systems are
separately defined, each or any of the systems may be
otherwise combined or segregated via hardware and/or
soltware within the personalized route planning system 22.

The control system 26 generally includes a computer
module 40 with a processor 42, a memory 44, and an
interface 46. The computer module 40 may be a portion of
a central vehicle control, a stand-alone unit, or other system
such as a cloud-based system. The processor 42 may be any
type ol microprocessor having desired performance charac-

teristics. The memory 44 may include any type of computer
readable medium that stores the data and control algorithms
48 described herein below. Other operational software for
the processor 42 may also be stored 1n the memory 44. The
interface 46 facilitates communication with other systems
such as the navigation system 24, the display system 28, and
other on board applications, and off board applications.

The navigation system 24 may include various sensors,
such as a GPS system, operable to 1identify a location of the
vehicle 20. The location of the vehicle, as well as directions
to a desired destination, 1s displayed on the display system
28. Although 1llustrated 1n the non-limiting embodiments as
being displayed upon a vehicle touch screen type display, 1t
should be appreciated that the display pages may be imple-
mented 1n any number of different electronic systems, dis-
play arrangements, and devices without departing from the
spirit and scope of this disclosure.

With reference to FIG. 2, 1n one disclosed non-limiting,
embodiment, an algorithm 48 for operation of the person-
alized route planming system 22 1s schematically 1llustrated.
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The functions of the algorithm 48 are disclosed 1n terms of
tfunctional block diagrams and 1t should be appreciated that
these functions may be enacted 1n either dedicated hardware
circuitry or programmed software routines as a computer
readable storage medium capable of execution as nstruc-
tions 1 a microprocessor based electronics control embodi-
ment such as the control system 26. That 1s, the memory 44
1s an example computer storage media having embodied
thereon computer-useable mstructions such as the algorithm
48 that, when executed, performs a method 100 of person-
alized route guidance.

The method 100 of personalized route guidance initially
includes receiving a destination (step 102). The destination
may be input 1nto the personalized route planning system 22
by the user via the display system 28, or other human
machine interface such as a personal electronic device. From
the destination input, and the current location of the vehicle
20, the personalized route planming system 22 1s operable to
plan an eflicient route to the destination (step 104). Various
algorithms are commonly operable to plan route guidance
via a time and/or distance eflicient route to the destination.
That 1s, the route to the destination may be initially planned
in step 104 without regard to personalized requirements of
the user. Alternatively, 1t should be appreciated that the steps
may be combined such that the personalized route plannming,
system 22 need not compute separate routes and may
directly plan the personalized route.

Next, the personalized route planning system 22 modifies
the eflicient route to the destination 1n response to one or
more user selections based on information from the dataset
50 (also 1llustrated schematically in FIG. 1) to determine a
multiple of personalized routes to the destination (step 106).
The dataset 50 may be ofl board of the vehicle 20 and may
be remotely accessed by the personalized route planming
system 22 via a cellular network, or other communication
interface such as an application running on a cloud based
system. Alternatively, the dataset 50 may be on board the
vehicle 20 such as stored in the memory 44 or otherwise
accessible by the processor 42.

The personalized route planning system 22 accommo-
dates personal requirements of the user through imnformation
available from the dataset 50. The dataset 50 provides
information that may change over time such as demograph-
ics, crime statistics, etc. The dataset 50 provides data to
generate the one or more the personalized routes 1n response
to user selections.

The eflicient route to the destination calculated in step 104
1s then modified into the personalized route through user
selections, and data available 1n the dataset 50 for display to
the user (Step 108). The user selections may be performed
within the vehicle 20 utilizing the display system 28 via a
menu slider, a checkbox, or other graphical user interface
(FIG. 3). Alternatively, the user selections may be performed
outside the vehicle 20 via a personal electronic device,
computer, or other device 1n communication with the per-
sonalized route planning system 22.

In one example, the dataset 50 correlates each road with
a frequency of vehicle accidents associated with the respec-
tive road such that the personalized route planming system
22 may plan a personalized route that avoids roads with a
frequency of vehicle accidents above a predetermined, or a
user selected, threshold. In other examples, the dataset 50
correlates each road with a frequency of criminal activities
along the respective road, a frequency of moving violations
along the respective road, demographics along the respec-
tive road, an elevation changes along the respective road, a
straightness of the respective road, and/or other relationship,

10

15

20

25

30

35

40

45

50

55

60

65

4

and/or combinations thereof. The frequency may be based
upon a percentage with respect to a national average, state
average, county average, or other such metric. Alternatively,
the frequency may be based upon a numerical value of
incidents or other relationship that conveys the data from the
dataset 50 such that the user may readily make selections
based upon such data (FIG. 3). Such personalized routes are
thus personalized to user requirements but may not be the
most eflicient route from a time and/or distance perspective
to the destination.

With reference to FIG. 4, in another disclosed non-
limiting embodiment, a method 200 of personalized route
guidance 1dentifies roads driven upon by a user (Step 202),
and stores these roads in the dataset 50 and/or the memory
44 (Step 204). That 1s, as the vehicle 20 1s driven, the
personalized route planning system 22 stores the roads
driven upon to determine a characteristic travel pattern of
the user (step 206). The characteristic travel pattern of the
user may further include data associated with the frequency
ol specific road usage, the amount of time on each road, the
compass direction that the user generally travels with respect
to the user’s home, and other such data. The user may
alternatively, or additionally, preselect preferred roads,
areas, geographic locations, and features to facilitate refine-
ment of the characteristic travel pattern of the user.

The personalized route planning system 22 can then
determine a personalized route (Step 208) such that at least
a portion of the personalized route 1s common to the
characteristic travel patterns of the user. That 1s, the person-
alized route planning system 22 will match the personalized
route with at least one of the roads of the characteristic travel
patterns of the user to a preset or desired degree based on a
maximum portion of the personalized route common to the
characteristic travel patterns of the user.

In one example, 1f the user travels a particular route from
home to a destination that may not be the most eflicient
route, but comports with characteristic travel patterns of the
user, the personalized route planning system 22 will plan the
return route home 1n accords with the previously traveled
route rather than the most eflicient route.

The user of the personalized route planning system 22
may also define the maximum portion of the personalized
route by a selected, or predetermined, increase 1n travel time
between the personalized route and the eflicient route, a
selected, or predetermined, increase in distance between the
personalized route and the efhicient route, or other relation-
ship. For example, the user of the personalized route plan-
ning system 22 may define 30 minutes to be the limit
between the personalized route and the time eflicient route
such that the personalized route planning system 22 waill
plan a personalized route common to the characteristic travel
patterns of the user that may increase the time to the
destination by up to about 30 minutes. Alternatively, or 1n
addition, the personalized route planning system 22 may
identily a compass direction with respect to a user’s home
that the user often travels, and thereby determines the
personalized route that 1s generally directed in such direc-
tion.

Alternatively, or in addition, the personalized route 1is
defined at least 1n part by avoidance of a predetermined area
that the eflicient route may otherwise pass through. The
predetermined area may be an area such as an intersection
with a predetermined frequency of vehicle accidents, a
predetermined frequency of vehicle traflic citations, and/or
other such area. The predetermined area may also be a city,
neighborhood, mtersection, or other map area with a prede-
termined frequency of criminal activity. Sill other predeter-
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mined arecas may be areas with particular road geometry
such as traflic circles, roads that are complicated or stressiul
to navigate, roads with significant elevation change, roads
that are winding, or other roads above or below a selected,
or predetermined, threshold. Conversely, predetermined
areas may be specifically selectable to provide the user with
an exciting drive experience.

With reference to FI1G. 5, 1n another disclosed nonlimiting
embodiment, the user can designate an area 72 on a map 74
so as to designate that which i1s to be avoided for the
personalized route. The area 72 may be drawn on the map 74
via a touchscreen or other mput device associated with the
display system 28 such as a keypad. It should be appreciated
that although a rectilinear area 1s 1llustrated, other areas such
as a circular or multi-sided area 72 may be drawn or
otherwise designated.

With reference to FIG. 6, the personalized routes 80A-
80F (five shown for example only) are then displayed by the
display system 28. Each personalized route 80A-80F to the
destination can include a time 82, a distance 84, and a
descriptor 86 associated with respect to at least one of the
multiple of datasets 50. The etlicient route 82 may also be
listed for ready comparison to the personalized routes 80A-
80FE.

The personalized routes 80A-80E may be individually
selected, or selected 1n combination, to provide a personal-
1zed route that, for example, includes both a low criminal
activity frequency, low tratlic citation frequencies.

The use of the terms ““a,” and “an,” and “the,” and similar
references 1n the context of description (especially 1n the
context of the following claims) are to be construed to cover
both the singular and the plural, unless otherwise indicated
herein or specifically contradicted by context. The modifier
“about” used 1n connection with a quantity 1s inclusive of the
stated value and has the meaning dictated by the context
(e.g., it mcludes the degree of error associated with mea-
surement of the particular quantity). All ranges disclosed
herein are inclusive of the endpoints, and the endpoints are
independently combinable with each other. The use of the
terms “‘component,” “module,” “system,” “interface,” or the
like are generally intended to refer to a computer-related
entity, either hardware, a combination of hardware and
software, software, or software 1n execution.

Although the different non-limiting embodiments have
specific illustrated components, the embodiments of this
invention are not limited to those particular combinations. It
1s possible to use some of the components or features from
any of the non-limiting embodiments in combination with
features or components from any of the other non-limiting
embodiments.

It should be appreciated that like reference numerals
identily corresponding or similar elements throughout the
several drawings. It should also be appreciated that although
a particular component arrangement 1s disclosed in the
illustrated embodiment, other arrangements will benefit
herefrom.

Although particular step sequences are shown, described,
and claimed, i1t should be understood that steps may be
performed 1n any order, separated or combined unless oth-
erwise 1ndicated and will still benefit from the present
disclosure.

The {foregoing description 1s exemplary rather than
defined at least 1n part by the limitations within. Various
non-limiting embodiments are disclosed herein, however,
one of ordinary skill 1n the art would recognize that various
modifications and variations 1n light of the above teachings
will fall within the scope of the appended claims. It 1s
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6

therefore to be appreciated that within the scope of the
appended claims, the disclosure may be practiced other than
as specifically described. For that reason the appended
claims should be studied to determine true scope and con-
tent.

What 1s claimed:

1. A non-transitory computer storage media having
embodied thereon computer-useable 1nstructions that, when
executed, perform a method, the method, comprising:

recerving a destination;

planning an eflicient route to the destination, the eflicient

route to the destination including a time to the desti-
nation and a distance to the destination;
modifying the eflicient route to the destination based on a
multiple of datasets to determine a multiple of person-
alized routes to the destination, each of the multiple of
personalized routes to the destination associated with
different respective at least one of the multiple of
datasets, and including a time to the destination, a
distance to the destination, and a descriptor for 1its
respective associated at least one of the multiple of
datasets, with at least one of the time to the destination
and the distance to the destination being greater than
that for the eflicient route to the destination;

displaying, together, the eflicient route to the destination
and, for selection by a user, each of the multiple of
personalized routes to the destination, including, for
cach of the multiple of personalized routes to the
destination, its time to the destination, its distance to
the destination, and 1ts descriptor for its respective
associated at least one of the multiple of datasets;

recerving, from the user, a selection of a multiple of the
displayed multiple of personalized routes to the desti-
nation; and

combining the selected multiple of the displayed multiple

of personalized routes to the destination mnto a com-
bined personalized route to the destination.

2. The method as recited in claim 1, wherein one of the
multiple of personalized routes to the destination 1s defined
at least 1n part by avoidance of a predetermined area through
which the eflicient route passes.

3. The method as recited 1n claim 2, wherein the prede-
termined area 1s an area with at least one of a predetermined
frequency of vehicle accidents, a predetermined frequency
of criminal activity, a particular road geometry, and a
particular elevation.

4. The method as recited 1n claim 1, wherein at least one
of the multiple of datasets 1s an ofl board dataset.

5. The method as recited 1n claim 1, wherein at least one
of the multiple of datasets 1s a dataset that correlates
potential roads to the destination with a frequency of vehicle
accidents associated with those roads.

6. The method as recited 1n claim 1, wherein at least one
of the multiple of datasets 1s a dataset that correlates
potential roads to the destination with a frequency of crimi-
nal activities along those roads.

7. The method as recited 1n claim 1, wherein at least one
of the multiple of datasets 1s a dataset that correlates
potential roads to the destination with a frequency of moving
violations along those roads.

8. The method as recited 1n claim 1, wherein:

at least one of the multiple of datasets 1s a previously

driven road dataset that correlates potential roads to the
destination with a characteristic travel pattern of the
user, and
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one of the multiple of personalized routes to the destina-
tion 1s a high previously driven route to the destination
associated with at least the previously driven road
dataset.

9. The method as recited 1n claim 8, wherein the high
previously driven route to the destination 1s determined such
that at least a portion of the high previously driven route to
the destination 1s common to the characteristic travel pattern
of the user.

10. The method as recited in claim 9, wherein a maximum
portion of the high previously driven route to the destination
1s common to the characteristic travel pattern of the user.

11. The method as recited in claim 10, wherein the
maximum portion of the high previously driven route to the
destination 1s defined at least 1n part by a predetermined
increase in time between the high previously driven route to
the destination’s time to the destination and that for the
cilicient route to the destination.

12. The method as recited 1n claim 8, further comprising:

identifying the characteristic travel pattern of the user.

13. The method as recited in claim 12, wherein the
identifying 1s defined at least 1n part by a frequency of use
of each road of a multiple of roads of the characteristic travel
pattern of the user.
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14. The method as recited 1in claim 12, wherein the
identifying 1s defined at least in part by a time that the user
drives upon each road of a multiple of roads of the charac-
teristic travel pattern of the user.

15. The method as recited 1in claim 12, wherein the

identifying 1s defined at least 1n part by a compass direction
with respect to the user’s home.

16. The method as recited 1n claim 12, wherein the
identifying 1s defined at least 1n part by an imnput by the user.

17. The method as recited 1n claim 1, wherein the modi-
fication 1s 1n response to a multiple of user selections.

18. The method as recited in claim 17, wherein each of the

multiple of personalized routes to the destination accommo-
dates at least one of the multiple of user selections.

19. The method as recited 1in claim 18, wherein the
combined personalized route to the destination accommo-
dates those of the multiple of user selections accommodated
by the selected multiple of the displayed multiple of per-
sonalized routes to the destination.
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